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NASA Tes ts  Des ig n Concept for a  New  Pu m pk in-Sha ped Ba lloon

Hig h flying  ba lloons  ca rrying  s cience experim ents  for u p to 10 0  da ys  a re clos er to
becom ing  rea lity ea rly in the next centu ry tha nk s  to a dva nced m a teria ls  a nd a  new
des ig n by res ea rchers  led by the NASA G odda rd Spa ce Flig ht Center's  W a llops  Flig ht
Fa cility, W a llops  Is la nd, VA.

A tes t flig ht w a s  s u cces s fu lly condu cted recently from  Ft. Su m ner, N.M . of a  pu m pk in-
s ha ped ba lloon ha lf the s ize of a  footba ll field a nd a pproxim a tely one-tenth the volu m e
of w ha t NASA ca lls  its  Ultra  Long  Du ra tion Ba lloon (ULDB).

W hen fu lly infla ted, the tw o m illion cu bic foot prototype w a s  10 5 feet (32 m eters ) ta ll
w ith a  dia m eter of 174 feet (53 m eters ) a nd a chieved the expected a ltitu de of 86,0 0 0
feet (26 k ilom eters ).

The fu ll-s ca le ULDB w ill be m ore tha n tw ice the s ize of the prototype. Even m ore
im pres s ive tha n its  s ize is  the new  ba lloon's  s ta ying  pow er. The ULDB w ill s ta y a loft a t
a ltitu des  of u p to 115,0 0 0  feet (35 k ilom eters ) for a s  long  a s  10 0  da ys  w ith m ore tha n a
ton of s cientific ins tru m ents .  Scientific ba lloons  cu rrently in u s e typica lly fly for u p to
three w eek s .

"Throu g h enha nced com pu ter technolog y, hig h-tech m a teria ls  a nd a dva nced des ig ns ,
w e hope to revolu tionize the s ize, s ha pe, du ra bility a nd s ta m ina  of the pres ent long
du ra tion s cientific ba lloon a nd open a  new  frontier for hig h-a ltitu de res ea rch," s a id
Ha rvey Needlem a n, Chief of the Ba lloon Prog ra m  Office a t W a llops . "The recent tes t
la u nch, Oct. 23, 1999, provided va lu a ble inform a tion in the developm ent pha s e of the
ULDB."  NASA pla ns  to fly the Ultra  Long  Du ra tion Ba lloon in 20 0 1.
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Althou g h ba lloons  ha ve been flying  for m ore tha n 20 0  yea rs  a nd s cientis ts  ha ve long
u s ed them  for a  va riety of res ea rch m is s ions , the leng th of tim e ba lloons  ca n s ta y a loft
ha s  a lw a ys  cons tra ined their efforts .  NASA pres ently flies  conventiona l a nd long
du ra tion s cientific ba lloons  g a thering  da ta  from  the u pperm os t reg ion of Ea rth's
a tm os phere. A conventiona l ba lloon flig ht w ill la s t from  one to tw o da ys  w hile a  long
du ra tion ba lloon flig ht w ill la s t u p to three w eek s . Res ea rchers  toda y a re focu s ing  on
obta ining  even m ore da ta  du ring  long er flig hts  u s ing  a n u ltra -long  du ra tion ba lloon.

"Flig hts  of a  s ig nifica nt du ra tion requ ire ba lloons  to fly in the m os t extrem e
environm enta l conditions  over ocea ns , des erts  a nd even the pola r ice ca p. NASA's  new
ULDB w ill be des ig ned for long er flig hts  a bove 99 percent of the Ea rth's  a tm os phere.
The m a teria l u s ed to m a k e them  m u s t be s trong  a nd a da pta ble," s a id Steve Sm ith,
NASA's  ULDB project m a na g er.  An a rticle on the ULDB, co-a u thored by Sm ith a nd
J a m es  A. Cu tts , of the J et Propu ls ion La bora tory in Pa s a dena , Ca lif., is  fea tu red in the
Novem ber is s u e of "Scientific Am erica n".

According  to Sm ith, the ULDB w ill be m a de from  a  new  m a teria l com pos ite a nd w ill be a
pu m pk in-sha ped s tru ctu re ra ther tha n the s pherica l des ig n of m os t other s u per pres s u re
ba lloons . The new  m a teria l cons is ts  of three bonded la yers , a  polyes ter fa bric provides
s treng th, a  polyes ter film  prevents  heliu m  m olecu les  from  lea k ing  ou t a nd a
polyethylene film  conta ins  the g a s  a nd provides  a dded tou g hnes s . The m a teria l ha s
increa s ed s treng th a nd the a bility to w iths ta nd da m a g e by u ltra violet ra ys , w hile the
pu m pk in s ha pe redu ces  m a teria l s treng th requ irem ents  a nd s tres s  on the ba lloon.

Toda y's  s cientific ba lloons  a re u s u a lly one of tw o types , zero pres s u re or s u per
pres s u re. The zero pres s u re ba lloon lea ves  the g rou nd w hen it is  filled w ith enou g h
heliu m  to offs et its  tota l w eig ht, inclu ding  the experim ent pa ck a g e. Once the des ired
a ltitu de is  rea ched, du cts  a t the ba s e of the ba lloon vent exces s  g a s  to m a inta in s ta bility
a nd prevent ru ptu ring  of the thin polyethylene ba lloon m a teria l. As  the s u n hea ts  the
ba lloon du ring  da ylig ht hou rs , g a s  is  vented. As  nig httim e a pproa ches  the g a s  cools  a nd
the volu m e of the ba lloon contra cts  a nd it beg ins  to des cend. To m a inta in a ltitu de, the
ba lloon s ys tem  m u s t drop ba lla s t. The du ra tion of the flig ht is  determ ined by the a m ou nt
of ba lla s t ca rried. M os t zero pres s u re flig hts  la s t only a  few  da ys .

Lik e the zero pres s u re ba lloon, the s u per pres s u re ba lloon w ill be pa rtia lly infla ted w hen
it lea ves  the g rou nd. Unlik e the zero pres s u re ba lloon, w hich ha s  venting  du cts  in the
bottom , the s u per pres s u re ULDB w ill be infla ted a nd then com pletely s ea led. This  is
pos s ible beca u s e the ULDB w ill be m a de of a  hig hly du ra ble fa bric tha t ca n w iths ta nd
hig h interna l pres s u res  ca u s ed by s ola r hea ting  a nd w ill not rea ct to a tm os pheric
influ ences  a llow ing  the ULDB to m a inta in lift, s ize a nd s ha pe. M a inta ining  heliu m  a t a
cons ta nt volu m e a nd dens ity a ls o w ill m a k e the ULDB a n extrem ely s ta ble pla tform  for
s cientific res ea rch.

For m ore inform a tion on NASA's  Scientific Ba lloon Prog ra m  vis it NASA W a llops  Flig ht
Fa cility hom epa g e a t:  http://w w w .w ff.na s a .g ov or the Ba lloon Prog ra m  w ebs ite a t:
http://w w w .w ff.na s a .g ov/pa g es /s cientificba lloons .htm l
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